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FILE 'HOME' ENTERED AT 10:06:38 ON 05 JAN 2011 
=> file registry 

COST IN U.S. DOLLARS SINCE FILE TOTAL 
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=> file caplus medline biosis embase 

COST IN U.S. DOLLARS SINCE FILE TOTAL 

ENTRY SESSION 

FULL ESTIMATED COST 6.21 6.67 

FILE 'CAPLUS' ENTERED AT 10:08:14 ON 05 JAN 2011 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2011 AMERICAN CHEMICAL SOCIETY (ACS) 
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FILE 'BIOSIS' ENTERED AT 10:08:14 ON 05 JAN 2011 
Copyright (c) 2011 The Thomson Corporation 

FILE 'EMBASE' ENTERED AT 10:08:14 ON 05 JAN 2011 
Copyright (c) 2011 Elsevier B.V. All rights reserved. 

=> s (11 or arimoclomol ) 

L2 112 (LI OR ARIMOCLOMOL) 

=> dup rem 12 

PROCESSING COMPLETED FOR L2 

L3 8 8 DUP REM L2 (24 DUPLICATES REMOVED) 

=> s 13 and (als or amytrophic) 

L4 2 8 L3 AND (ALS OR AMYTROPHIC) 

=> d 14 ibib abs 

L4 ANSWER 1 OF 28 CAPLUS COPYRIGHT 2011 ACS on STN 
ACCESSION NUMBER: 2010:919711 CAPLUS 

TITLE: Arimoclomol, a coinducer of heat shock 

proteins for the potential treatment of amyotrophic 
lateral sclerosis 

AUTHOR(S): Phukan, Julie 

CORPORATE SOURCE: Department of Neurology, Royal Free Hospital, London, 

NW3 2QG, UK 

SOURCE: IDrugs (2010), 13(7), 482-496 

CODEN: IDRUFN; ISSN: 2040-3410 

URL : http: //www. biomedcentral . com/content/pdf /cd- 
1110350.pdf 

PUBLISHER: BioMed Central Ltd. 

DOCUMENT TYPE: Journal; General Review; (online computer file) 

LANGUAGE: English 

AB Recent years have seen an explosion of research into increasingly 
prevalent neurodegenerative diseases. Arimoclomol (BRX-220), 
being developed by CytRx Corp, is an oral therapeutic candidate for the 
treatment of amyotrophic lateral sclerosis (ALS), the most 
common form of motor neuron disease. ALS is a fatal, incurable 
disorder, which can present as sporadic (90 to 95% of cases) or familial 
(5 to 10% of cases) forms: The etiol. of sporadic ALS remains 
unknown and much of the understanding of ALS pathogenesis has 
been derived through study of its familial forms; in particular, through 
study of autosomal dominant mutations in the SOD1 (copper/zinc superoxide 
dismutase) gene, which cause approx. 20% of familial ALS cases. 
Under conditions of excessive stress, arimoclomol induces 
amplification of the cytoprotective heat shock response in order to 
protect motor neurons from death. Comprehensive in vivo and in vitro 
studies demonstrated its effect in the prevention of neuronal loss and 
promotion of motor neuron survival, even after symptom onset. Clin, 
trials have reported good tolerability and safety. This paper discusses 
the rationale for arimoclomol use in ALS, the preclin. 

and clin. evidence collected to date, the likelihood of its promising 
preclin. results translating to humans, and the relevance of this research 
for neurodegeneration as a whole. 
REFERENCE COUNT: 126 THERE ARE 126 CITED REFERENCES AVAILABLE FOR 

THIS RECORD. ALL CITATIONS AVAILABLE IN THE RE 

FORMAT 
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ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR (S) : 

CORPORATE SOURCE: 

SOURCE: 



PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
AB A review. 

expression . 



CAPLUS COPYRIGHT 2011 ACS on STN 
2009:1472488 CAPLUS 
152 : 110625 

Arimoclomol: a potential therapy under 
development for ALS 

Lanka, Veena; Wieland, Scott; Barber, Jack; Cudkowicz, 
Merit 

Neurology Clinical Trial Unit, Charlestown, MA, 02129, 
USA 

Expert Opinion on Investigational Drugs (2009), 
18(12), 1907-1918 
CODEN: EOIDER; ISSN: 1354-3784 
Informa Healthcare 
Journal; General Review 
English 

Arimoclomol, an amplifier of heat shock protein 
involved in cellular stress response, has emerged as a 
potential therapeutic candidate in amyotrophic lateral sclerosis ( 
ALS) in recent years. Treatment with arimoclomol was 
reported to improve survival and muscle function in a mouse model of motor 
neuron disease. Several single- and multiple-dose safety studies have 
been completed in healthy control subjects. A 3-mo Phase Ila study in 
people with ALS demonstrated safety at dosages up to 300 mg/day 
and another study is currently recruiting participants with familial 
ALS caused by mutations in the superoxide dismutase gene. We 
review the rationale for testing arimoclomol in sporadic and 
familial ALS in the context of available safety and 

pharmacokinetic data. Published and unpublished literature relative to 
the drug in the past two decades is discussed. The current review 
attempts to bring together our existing understanding of the actions of 
arimoclomol with the disease profile of ALS. The 
Pharmacol, profile of arimoclomol and the available preclin. 
data make it a promising therapeutic possibility in ALS. 
OS. CITING REF COUNT: 6 THERE ARE 6 CAPLUS RECORDS THAT CITE THIS RECORD 

(6 CITINGS) 

REFERENCE COUNT: 86 THERE ARE 86 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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TITLE: 



CORPORATE SOURCE: 

SOURCE: 

PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 

AB Amyotrophic lateral 



CAPLUS COPYRIGHT 2011 ACS on STN 
2008:1320737 CAPLUS 
149:548757 

Late stage treatment with arimoclomol delays 
disease progression and prevents protein aggregation 
in the SOD1G93A mouse model of ALS 

Kalmar, Bernadett; Novoselov, Sergey; Gray, Anna; 
Cheetham, Michael E.; Margulis, Boris; Greensmith, 
Linda 

Institute of Neurology, University College London, 
London, UK 

Journal of Neurochemistry (2008), 
CODEN: JONRA9; ISSN: 0022-3042 
Wiley-Black well 
Journal 
English 

sclerosis (ALS) is a progressive 
neurodegenerative disorder characterized by motoneuron degenei 
resulting in muscle paralysis and death, typically within 1-5 
diagnosis. Although the pathogenesis of ALS remains unclear, 
there is evidence for the involvement of proteasome dysfunction and heat 
shock proteins in the disease. We have previously shown that treatment 



107(2), 339-350 



ation, 
years of 



with a co-inducer of the heat shock response called arimoclomol 
is effective in the SODG93A mouse model of ALS, delaying disease 
progression and extending the lifespan of SODG93A mice. However, this 
previous study only examined the effects arimoclomol when 
treatment was initiated in pre- or early symptomatic stages of the 
disease. Clearly, to be of benefit to the majority of ALS 

patients, any therapy must be effective after symptom onset. In order to 
establish whether post-symptomatic treatment with arimoclomol is 
effective, in this study we carried out a systematic assessment of 
different treatment regimes in SODG93A mice. Treatment with 
arimoclomol from early (75 days) or late (90 days) symptomatic 
stages significantly improved muscle function. Treatment from 75 days 
also significantly increased the lifespan of SODG93A mice, although 
treatment from 90 days has no significant effect on lifespan. The 
mechanism of action of arimoclomol involves potentiation of the 
heat shock response, and treatment with arimoclomol increased 
Hsp70 expression. Interestingly, this up-regulation in Hsp70 was 
accompanied by a decrease in the number of ubiquitin-pos . aggregates in the 
spinal cord of treated SODG93A mice, suggesting that arimoclomol 
directly effects protein aggregation and degradation 
OS. CITING REF COUNT: 18 THERE ARE 18 CAPLUS RECORDS THAT CITE THIS 

RECORD (18 CITINGS) 

REFERENCE COUNT: 34 THERE ARE 34 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 

L4 ANSWER 4 OF 2 8 CAPLUS COPYRIGHT 2011 ACS on STN 
ACCESSION NUMBER: 2008:918262 CAPLUS 

DOCUMENT NUMBER: 149:258394 

TITLE: Arimoclomol at dosages up to 300 Mg/day is 

well tolerated and safe in amyotrophic lateral 
sclerosis 

AUTHOR (S) : Cudkowicz, Merit E.; Shefner, Jeremy M. ; Simpson, 

Elizabeth; Grasso, Daniela; Yu, Hong; Zhang, Hui; 

Shui, Amy; Schoenfeld, David; Brown, Robert H.; 

Wieland, Scott; Barber, Jack R. 
CORPORATE SOURCE: NORTHEAST ALS CONSORTIUM, Neurology Clinical Trials 

Unit, Massachussets General Hospital, Charlestown, MA, 

02129, USA 

SOURCE: Muscle & Nerve (2008), 38(1), 837-844 

CODEN: MUNEDE; ISSN: 0148-639X 
PUBLISHER: John Wiley & Sons, Inc. 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Arimoclomol is an investigational drug for amyotrophic lateral 
sclerosis (ALS) that amplifies heat shock protein gene 

expression during cell stress. The objectives of the present study were 
to assess the safety, tolerability, and pharmacokinetics of 
arimoclomol in ALS. Eighty-four participants with 
ALS received arimoclomol at one of three oral doses (25, 

50, or 100 mg three times daily) or placebo. The primary outcome measure 
was safety and tolerability. A subset of 44 participants provided serum 
and cerebrospinal fluid (CSF) samples for pharmacokinetic anal. 
Participants who completed 12 wk of treatment could enroll in a 6-mo 
open-label study. Arimoclomol at doses up to 300 mg/day was 
well tolerated and safe. Arimoclomol resulted in dose-linear 
Pharmacol, exposures and the half-life did not change with continued 
treatment. Arimoclomol CSF levels increased with dose. 
Arimoclomol was shown to be safe, and it crosses the blood-brain 
barrier. Serum pharmacokinetic profiles support dosing of three times per 
day. An efficacy study in ALS is planned. 
OS. CITING REF COUNT: 15 THERE ARE 15 CAPLUS RECORDS THAT CITE THIS 

RECORD (15 CITINGS) 



REFERENCE COUNT: 



2 7 THERE ARE 2 7 CITED REFERENCES AVAILABLE FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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DOCUMENT NUMBER: 
TITLE: 



CAPLUS COPYRIGHT 2011 ACS on STN 
2007:1424894 CAPLUS 
148 : 492092 

Heat shock proteins and protection of the nervous 



AUTHOR (S) : 
CORPORATE SOURCE 



PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
AB A review. 



Brown, Ian R. 

Center for the Neurobiology of Stress, University of 
Toronto at Scarborough, Toronto, ON, Can. 
Annals of the New York Academy of Sciences (2007), 
1113 (Stress Responses in Biology and Medicine), 
147-158 

CODEN: ANYAA9; ISSN: 0077-8923 
Blackwell Publishing, Inc. 
Journal; General Review 
English 

Manipulation of the cellular stress response offers strategies 



to protect brain cells from damage induced by ischemia and 
neurodegenerative diseases. Overexpression of Hsp70 reduced ischemic 
injury in the mammalian brain. Investigation of the domains within Hsp70 
that confers ischemic neuroprotection revealed the importance of the 
carboxyl-terminal domain. Arimoclomol, a coinducer of heat 
shock proteins, delayed progression of amyotrophic lateral sclerosis ( 
ALS) in a mouse model in which motor neurons in the spinal cord 
and motor cortex degenerate. Celastrol, a promising candidate as an agent 
to counter neurodegenerative diseases, induced expression of a set of Hsps 
in differentiated neurons grown in tissue culture. Heat shock 
"preconditioning" protected the nervous system at the functional level of 
the synapse and selective overexpression of Hsp70 enhanced the level of 
synaptic protection. Following hyperthermia, constitutively expressed 
Hsc70 increased in synapse-rich areas of the brain where it assocs. with 
Hsp40 to form a complex that can refold denatured proteins. Stress 
tolerance in neurons is not solely dependent on their own Hsps but can be 
supplemented by Hsps from adjacent glial cells. Hence, application of 
exogenous Hsps at neural injury sites is an effective strategy to maintain 
neuronal viability. 
OS. CITING REF COUNT: 37 THERE ARE 37 CAPLUS RECORDS THAT CITE THIS 

RECORD (38 CITINGS) 

REFERENCE COUNT: 72 THERE ARE 72 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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CAPLUS COPYRIGHT 2011 ACS on STN 
2007:711978 CAPLUS 
147:377138 

Emerging disease-modifying therapies for the treatm 
of motor neuron disease/amyotropic lateral sclerosi 
Bedlack, Richard S . ; Traynor, Bryan J.; Cudkowicz, 
Merit E. 

Duke University Medical Center, Durham, NC, USA 
Expert Opinion on Emerging Drugs (2007), 12(2), 
229-252 
CODEN: EOEDA3 
Informa Healthcare 
Journal; General Review 
English 

It has been > 130 years since the first description of the 



upper and lower motor neuron disease called amyotropic lateral sclerosis 
ALS) . Sadly, there has been little change in the long interval 
over which this disease is diagnosed, or in its poor prognosis. 
Significant gains have been made, however, in understanding its 



pathophysiol . and in symptomatic care. Disease-causing mutations have 
been identified and used to create animal models. Other identified 
mutations may increase susceptibility and cause disease only in a 
particular environment and at a particular age. A number of 'downstream' 
mol. pathways have been implicated, including transcriptional 
disturbances, protein aggregation, excitotoxicity , mitochondrial 
dysfunction, oxidative stress, neuroinf lammation, cytoskeletal and axonal 
transport derangements, growth factor dysregulation and apoptosis. This 
knowledge has led to an impressive pipeline of candidate therapies that 
offer hope for finally being able to alter ALS disease 

progression. These are described and prioritized herein, and suggestions 
are offered for efficiently sifting through them. 
OS. CITING REF COUNT: 5 THERE ARE 5 CAPLUS RECORDS THAT CITE THIS RECORD 

(5 CITINGS) 

REFERENCE COUNT: 148 THERE ARE 148 CITED REFERENCES AVAILABLE FOR 

THIS RECORD. ALL CITATIONS AVAILABLE IN THE RE 
FORMAT 



L4 ANSWER 7 OF 28 CAPLUS COPYRIGHT 2011 ACS on STN 
ACCESSION NUMBER: 2006:598700 CAPLUS 

DOCUMENT NUMBER: 145:499471 

TITLE: Neuroprotective agents for clinical trials in 

ALS 

AUTHOR (S) : Traynor, B. J.; Bruijn, L . ; Conwit, R.; Beal, F . ; 

O'Neill, G.; Fagan, S. C . ; Cudkowicz, M. E. 
CORPORATE SOURCE: Neurology Clinical Trials Unit, Department of 

Neurology, Massachusetts General Hospital, Boston, MA, 

USA 

SOURCE: Neurology (2006), 67(1), 20-27 

CODEN: NEURAI; ISSN: 0028-3878 
PUBLISHER: Lippincott Williams & Wilkins 

DOCUMENT TYPE: Journal; General Review 

LANGUAGE: English 

AB A review. Background: Riluzole is currently the only Food and Drug 
Administration-approved treatment for ALS, but its effect on 
survival is modest. Objective: To identify potential neuroprotective 
agents for testing in phase III clin. trials and to outline which data 
need to be collected for each drug. Methods: The authors identified 113 
compds . by inviting input from academic clinicians and researchers and via 
literature review to identify agents that have been tested in ALS 
animal models and in patients with ALS. The list was initially 
narrowed to 24 agents based on an evaluation of scientific rationale, 
toxicity, and efficacy in previous animal and human studies. These 24 
drugs underwent more detailed Pharmacol, evaluation. Results: Twenty 
drugs were selected as suitable for further development as treatments for 
patients with ALS. Talampanel and tamoxifen have completed 
early phase II trials and have demonstrated preliminary efficacy. Other 
agents (ceftriaxone, minocycline, ONO-2506, and IGF-1 polypeptide) are 
already in phase III trials involving large nos. of patients with 
ALS. Remaining agents (AEOL 10150, arimoclomol, 

celastrol, coenzyme Q10, Copaxone, IGF-l-viral delivery, memantine, 
NAALADase inhibitors, nimesulide, scriptaid, sodium phenylbutyrate, 
thalidomide, trehalose) require addnl. preclin. animal data, human 
toxicity and pharmacokinetic data including CNS penetration prior to 
proceeding to large scale phase III human testing. Further development of 
riluzole analogs should be considered. Conclusions: Several potential 
neuroprotective compds., representing a wide range of mechanisms, are 
available and merit further investigation in ALS. 
OS. CITING REF COUNT: 48 THERE ARE 48 CAPLUS RECORDS THAT CITE THIS 

RECORD (48 CITINGS) 

REFERENCE COUNT: 86 THERE ARE 86 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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L4 ANSWER 8 OF 28 CAPLUS COPYRIGHT 2011 ACS on STN 
ACCESSION NUMBER: 2004:263763 CAPLUS 

DOCUMENT NUMBER: 140:399884 

TITLE: Treatment with arimoclomol, a coinduc 

heat shock proteins, delays disea 
ALS mice 

AUTHOR(S): Kieran, Dairin; Kalmar, Bernadett; Dick, James R. T . ; 

Riddoch-Contreras, Joanna; Burnstock, Geoffrey; 
Greensmith, Linda 

The National Hospital for Neurology and Neurosurgery, 
Institute of Neurology, Sobell Department of Motor 
Neuroscience and Movement Disorders, The Graham Watts 
Laboratory, University College London, London, WC1N 
3BG, UK 

Nature Medicine (New York, NY, United States) (2004), 
10(4), 402-405 

CODEN: NAMEFI; ISSN: 1078-8956 
Nature Publishing Group 
Journal 
English 

AB Amyotrophic lateral sclerosis (ALS) is a fatal neurodegenerative 

condition in which motoneurons of the spinal cord and motor cortex die, 
resulting in progressive paralysis. This condition has no cure and 
results in eventual death, usually within 1-5 yr of diagnosis. Although 
the specific etiol. of ALS is unknown, 20% of familial cases of 
the disease carry mutations in the gene encoding Cu/Zn superoxide 
dismutase-1 (SOD1). Transgenic mice overexpressing human mutant SOD1 have 
a phenotype and pathol. that are very similar to that seen in human 
ALS patients. Here we show that treatment with 
arimoclomol, a coinducer of heat shock proteins (HSPs), 

significantly delays disease progression in mice expressing a SOD1 mutant 
in which glycine is substituted with alanine at position 93 (SOD1G93A) . 
Arimoclomol-treated SOD1G93A mice show marked improvement in hind 
limb muscle function and motoneuron survival in the later stages of the 
disease, resulting in a 22% increase in lifespan. Pharmacol, activation 
of the heat shock response may therefore be a successful therapeutic 
approach to treating ALS, and possibly other neurodegenerative 
diseases . 
OS. CITING REF COUNT: 



CORPORATE SOURCE: 



PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 



REFERENCE COUNT: 



174 THERE ARE 174 CAPLUS RECORDS THAT CITE THIS 

RECORD (174 CITINGS) 
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SOURCE: 
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DOCUMENT TYPE: 

LANGUAGE : 
FILE SEGMENT: 
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ENTRY DATE: 



PubMed ID: 15057226 

Putting the heat on ALS. 

Benn Susanna C; Brown Robert H Jr 

Nature medicine, (2004 Apr) Vol. 10, No. 

Journal code: 9502015. ISSN: 1078-8956. : 

United States 

Commentary 

News Announcement 

English 

Priority Journals 
200406 

Entered STN: 2 Apr 2004 

Last Updated on STN: 9 Jun 2004 

Entered Medline: 8 Jun 2004 



4, pp. 345-7. 
-ISSN: 1078-8956. 
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STN 

ACCESSION NUMBER 
DOCUMENT NUMBER: 
TITLE: 
AUTHOR (S) : 
CORPORATE SOURCE 



DOCUMENT TYPE: 



LANGUAGE : 
ENTRY DATE 



2008:65583 BIOSIS 
PREV200800069044 

Heat shock proteins and protection of the nervous system. 
Brown, Ian R. [Reprint Author] 

Univ Toronto Scarborough, Ctr Neurobiol Stress, 1265 Mil 
Trail, Toronto, ON MIC 1A4, Canada 
ibrowngutsc . ut or onto . ca 

Csermely, P [Editor]; Korcsmaros, T [Editor]; Sulyok, K 
[Editor]. Ann. N. Y. Acad. Sci., (2007) pp. 147-158. Annals 
of the New York Academy of Sciences : STRESS OF LIFE IN 
MOLECULES, CELLS, ORGANISMS, AND PSYCHOSOCIAL COMMUNITIES. 
Publisher: BLACKWELL PUBLISHING, 9600 GARSINGTON RD, OXFORD 
0X4 2DQ, OXEN, UK. Series: ANNALS OF THE NEW YORK ACADEMY 
OF SCIENCES. 

Meeting Info.: 2nd World Conference on Stress. Budapest, 
HUNGARY. August 23 -26, 2007. 

CODEN: ANYAA9. ISSN: 0077-8923. ISBN: 978-1-57331-675-0 (S) . 
Book; (Book Chapter) 
Conference; (Meeting) 
English 

Entered STN: 9 Jan 2008 
Last Updated on STN: 31 Dec 2008 
AB Manipulation of the cellular stress response offers strategies to protect 
brain cells from damage induced by ischemia and neurodegenerative 
diseases. Overexpression of Hsp70 reduced ischemic injury in the 
mammalian brain. Investigation of the domains within Hsp70 that confers 
ischemic neuroprotection revealed the importance of the carboxyl-terminal 
domain. Arimoclomol, a coinducer of heat shock proteins, 
delayed progression of amyotrophic lateral sclerosis (ALS) in a 
mouse model in which motor neurons in the spinal cord and motor cortex 
degenerate. Celastrol, a promising candidate as an agent to counter 
neurodegenerative diseases, induced expression of a set of Hsps in 
differentiated neurons grown in tissue culture. Heat shock 
"preconditioning" protected the nervous system at the functional level of 
the synapse and selective overexpression of Hsp70 enhanced the level of 
synaptic protection. Following hyperthermia, constitutively expressed 
Hsc70 increased in synapse-rich areas of the brain where it associates 
with Hsp40 to form a complex that can retold denatured proteins. Stress 
tolerance in neurons is not solely dependent on their own Hsps but can be 
supplemented by Hsps from adjacent glial cells. Hence, application of 
exogenous Hsps at neural injury sites is an effective strategy to maintain 
neuronal viability. 

L4 ANSWER 11 OF 28 BIOSIS COPYRIGHT (c) 2011 The Thomson Corporation on 
STN 

ACCESSION NUMBER: 2007:148222 BIOSIS 
DOCUMENT NUMBER: PREV2 0 0 7 0 0 1 5 1 2 56 

TITLE: A multicenter, dose ranging safety and pharmacokinetics 

study of arimoclomol in ALS. 
AUTHOR (S) : Cudkowicz, Merit E . ; Shefner, Jeremy; Brown, Robert H . ; 

Simpson, Elizabeth; Yu, Hong; Zhang, Hui; Opoliner, April; 

Taft, Jim; Grasso, Daniela; Schoenfeld, David; Wieland, 

Scott; Barber, Jack; NEALS Arimoclomol Sites [Reprint 

Author] 

SOURCE: Annals of Neurology, (2006) Vol. 60, No. Suppl . 10, pp. 

S13. 

Meeting Info.: 131st Annual Meeting of the 
American-Neurological-Association. Chicago, IL, USA. 
October 08 -11, 2006. Amer Neurol Assoc. 
CODEN: ANNED3. ISSN: 0364-5134. 
Conference; (Meeting) 



DOCUMENT TYPE: 
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Conference; Abstract; (Meeting Abstract) 
English 

Entered STN: 7 Mar 2007 

Last Updated on STN: 7 Mar 2007 

EMBASE COPYRIGHT (c) 2011 Elsevier B.V. All rights 

2010642838 EMBASE 

Genetic determinants of amyotrophic lateral sclerosis as 
therapeutic targets. 
Bosco, Daryl A.; Landers, John E. 

Department of Neurology, University of Massachusetts 
Medical School, Worcester, MA 01605, United States, 
john . landers@umassmed.edu; daryl . boscogumassmed . edu 
Bosco, D. A. (correspondence) 

Department of Neurology, University of Massachusetts 
Medical School, Worcester, MA 01605, United States, 
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Amyotrophic lateral sclerosis (ALS) is an incurable disease 
resulting from the deterioration of motor neurons. The onset of disease 
typically occurs in the fifth decade of life and progresses rapidly; death 
occurs for 75% of patients within 5 years. The only drug that is 
available to treat ALS is riluzole, which extends survival by 
just 2-3 months. Thus, new therapeutic directions are being sought to 
prolong the lifespan of ALS patients. Since the discovery of 
SOD1 as a genetic determinant of ALS in 1993, SODl-models of 
ALS have been extensively employed for the development of 
ALS therapeutics. Novel genetic targets are now under 

investigation following the recent discoveries linking TDP-43, FUS/TLS, 
angiogenin, KIFAP3 and UNC13A to ALS. In this review, we 

present several of the genetic contributors to both sporadic and familial 

forms of ALS and discuss their potential as therapeutic targets 

for this devastating disease. .COPYRGT. 2010 Bentham Science Publishers. 
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Owing to uncertainty on the pathogenic mechanisms underlying motor neuron 
degeneration in amyotrophic lateral sclerosis (ALS) riluzole 
remains the only available therapy, with only marginal effects on disease 
survival. Here we review some of the recent advances in the search for 
disease-modifying drugs for ALS based on their putative 

neuroprotective ef fetes. A number of more or less established agents have 
recently been investigated also in ALS for their potential role 
in neuroprotection and relying on antiglutamatergic, antioxidant or 
antiapoptotic strategies. Among them Talampanel, beta-lactam antibiotics, 
Coenzyme Q10, and minocycline have been investigated. Progress has also 
been made in exploiting growth factors for the treatment of ALS, 
partly due to advances in developing effective delivery systems to the 
central nervous system. A number of new therapies have also been 
identified, including a novel class of compounds, such as heat-shock 
protein co-inducers, which upregulate cell stress responses, and agents 
promoting autophagy and mitochondriogenesis , such as lithium and 
rapamycin. More recently, alterations of mRNA processing were described 
as a pathogenic mechanism in genetically defined forms of ALS, 
as those related to TDP-43 and FUS-TLS gene mutations. This knowledge is 
expected to improve our understanding of the pathogenetic mechanism in 
ALS and developing more effective therapies. .COPYRGT. 2010 
Bentham Science Publishers Ltd. 
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Introduction: There is no curative treatment for the common motor neuron 
diseases, amyotrophic lateral sclerosis (ALS) and spinal 
muscular atrophy. Nevertheless, there is an increasing volume of 
published studies. This review assesses the current evidence for 
treatment of these conditions. Sources of data: Primarily, the systematic 
reviews of the Cochrane Collaboration, with additional reference to other 
systematic reviews and online sites. Areas of agreement: Riluzole remains 
the only medication with demonstrated efficacy and regulatory approval for 
the treatment of ALS. Areas of controversy, growing points and 
areas timely for developing research: The design of clinical trials and 
the publication of unsatisfactory studies, in both human and animal 
models, continue to cause confusion in advising on patient management. 
Improvements in trial design, critical assessment of studies for 
publication and avoidance of bias towards publication of positive results 
are needed. A better understanding of pathogenesis should lead to more 
potent interventions. .COPYRGT. The Author 2009. Published by Oxford 
University Press. All rights reserved. 
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This paper from a group of French experts in 
(ALS) presents an update of recent advances i 
epidemiological and clinical research in ALS. 
development in the pathogenesis of ALS suggests that motor 
neuron degeneration is a multifactorial and noncell autonomous process. 
Research has been advanced through the identification of the 
TAR-DNA-binding protein (TDP-43) as a common neuropathological marker of 
ALS and f rontotemporal lobar degeneration with ubiquitin-positive 
inclusions. Recently, mutations in the TDP-43 gene have been described in 
individuals with familial and sporadic ALS. Fundamental 
research in ALS is expected to lead to the disclosure of new 
diagnostic markers and therapeutic targets. A small trial has suggested 
that lithium carbonate may slow ALS progression but larger 
trials will be needed to confirm these results. .COPYRGT. 2009 Elsevier 
Masson SAS. 
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It is now possible to slow the disease progression of amyotrophic lateral 
sclerosis (ALS), but documented improvement in the quality of 
life of ALS patients has been difficult to quantitate. Putative 
mechanisms involved in motor neuron degeneration in ALS include 
oxidative damage, mitochondrial dysfunction, neuroinf lammation, growth 
factor deficiency, and glutamate excitotoxicity . Several pharmacological 
agents that target these potential targets have demonstrated therapeutic 
potential in animal models with mutations in the gene encoding Cu/Zn 
superoxide dismutase (SOD1). Many treatments that have been moderately 
effective in this animal model have not been successfully translated into 
effective treatments for humans with ALS. Only the glutamate 
modulator riluzole has demonstrated efficacy in clinical trials and is 
approved for treating ALS. Combination treatments may represent 
a potential therapeutic strategy to more robustly prolong life and 
preserve function, but only vitamin E with riluzole has been formally 
studied in clinical trials, and to date, no combination treatments have 
been found to be more effective than currently available single agents. 
.COPYRGT. 2009 American Neurological Association Published by Wiley-Liss, 
Inc . 
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AB A recent publication of the results of a clinical trial of minocycline in 
412 ALS patient has aroused considerable controversy in the 
ALS scientific community. As on previous occasions, the results 
obtained in the laboratory are not reproduced in clinical practice. The 
reasons for this new disappointment in translational medicine are analysed 
by applying the successes obtained in the experimental animal model for 
ALS to humans. The most frequently suggested causes for 

explaining these continuous failures are unawareness of the correct dosage 
to be used, the ideal duration of the clinical trial in phase III, sample 
size, the search for a primary outcome for measurement other than 
survival, the need for biomarkers giving information on the progression of 
the disease and whether this is modified by the introduction of the drug 
for study. Debate focuses on whether the transgenic mouse model of 
ALS which expresses SOD 1 mutations which we have been using for 
more than a decade is an exact reflection of the clinical profile and the 
physiopathogenic mechanisms present in patients with sporadic ALS 

There is the possibility that depending on the dose administered, 
minocycline can be a neuroprotector or a neurotoxin. In other words, at a 
dose of 200 mg/day, this drug behaves like «Dr . Jekyll» and 
like «Mr. Hyde» at doses of 400 mg . For the authors of the 
trial, this possibility does not seem to be the cause of the disappointing 
results obtained. However, they acknowledge that one of the limitations 
of their study was that it was impossible to compare the effects of 
minocycline in the patient after receiving 200 or 400 mg. For many other 
researchers running ongoing clinical trials in both ALS and 
other neurological diseases, the dose of 200 mg/day is chosen as ideal for 
testing the effectiveness of minocycline in patients. The strategy of 
administering the maximum dose of a drug to be tested may give rise to 
misleading results. We agree with the opinion of other authors, who say 
that minocycline should be given a second chance. 
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AB Tremendous advances in our understanding of pathogenesis of amyotrophic 
lateral sclerosis (ALS) have provided a rich pipeline of drugs 
for clinical trialists. At least 32 unique compounds have been tested. 
Nevertheless, riluzole is currently the only treatment that prolongs 
survival. We present a critical overview of past clinical trials, how 
therapies are selected for testing in people, challenges with ALS 
clinical trial design and conduct, and ways to best move forward. 
.COPYRGT. 2008. 
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AB Enrollment in ALS trials has not been systematically studied. 
We surveyed the ALS Research Group (ALSRG) to learn their 
impressions of enrollment at ALS clinics across North America. 
We also reviewed completed ALS trials to determine an enrollment 
rate (subjects per site per month), its variability across trials, whether 
it is changing over time, and whether it is influenced by 'trial factors'. 
ALSRG members were polled via an online survey. ALS trials were 
identified by literature review and investigator contact. Enrollment rate 
versus publication year was plotted for each trial. Models were created 
to examine how 'trial factors' were associated with enrollment rate. By 
survey, percent enrollment is 25% and highly variable (range 0-75%) . By 
literature review, enrollment rate is 2.2 participants/site/month and 
highly variable (range 0.1-7.5). Enrollment is not improving over time; 
no 'trial factor' explains the variability in enrollment across trials. 
Behaviors among clinic directors and patients were identified that may 
influence enrollment. In conclusion, ALS trial enrollment rate 
is low, highly variable and not influenced by trial design factors. 
'Patient factors' and 'physician factors' may play more important roles in 
influencing enrollment, as in oncology trials. Our survey data support 
this idea, and provide potential mechanisms for improving enrollment. 
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Several therapies have shown promise in preclinical models of motor neuron 
disease. Several of these treatment approaches, however, failed in human 
studies. In moving forward with new promising therapies, it is important 
to first identify whether the past trials were unsuccessful due to wrong 
therapy and biological target or because of flaws in trial design and 
conduct. We review treatment development in ALS and discuss the 
strengths and limitations of past clinical trials. Better biomarkers of 
disease and markers of biological activity of the therapies under 
development are urgently needed. Obtaining information regarding dosage, 
pharmacokinetics, short-term safety and biological activity in well 
designed phase I and II studies is critical to the design of phase III 
trials that will yield meaningful results. 
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AB Amyotrophic lateral sclerosis (ALS) is a devastating condition 

characterized by progressive muscle wasting, inanition, respiratory 
failure, and death within approximately 2 to 5 years of onset. 
ALS is among the most common neuromuscular conditions, with an 
overall prevalence in the world of 5 to 7 cases/100,000 population. 
Epidemiologic studies have identified some potential risk factors for 
developing ALS, including a high-fat, low-fiber diet; cigarette 
smoking; slimness and athleticism; and living in urban areas. Between 5% 
and 10% of ALS is genetic, with up to 11 genetic loci 

identified. Although understanding of the pathophysiology of this disease 
has advanced over the past 60 years, scant progress has been made 
regarding effective treatment. The authors review the current 
understanding of the pathogenic mechanisms of ALS and approaches 
to treating the disease. .COPYRGT. 2008 Elsevier Inc. All rights 
reserved . 
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Amyotrophic lateral sclerosis (ALS) is a neurodegenerative 
disease leading to death after 3 to 5 years. The glutamate antagonist 
Riluzole currently is the only drug with marginal therapeutic benefit, 1 
its effect on survival is modest, with an average increase of only 3-4 
months. Therefore symptomatic treatment still is the most important. 
Further neuroprotective agents are currently under investigation, both 
transgenic animal models of ALS and clinical trials in 
ALS patients. This review summarizes the current state of 
clinical studies in ALS patients in the context of underlying 
therapeutic mechanisms. .COPYRGT. 2008 Springer Medizin Verlag. 
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AB Amyotrophic lateral sclerosis (ALS) is a rapidly progressive, 

adult-onset neurodegenerative disease characterized by selective 
dysfunction and death of motor neurons in the brain and spinal cord. The 
disease is typically fatal within 3-5 years of symptom onset. There is no 
known cure and only riluzole, which was approved by the FDA in 1996 for 
treatment of ALS, has shown some efficacy in humans. 
Preclinical insights from model systems continue to furnish ample 
therapeutic targets, however, translation into effective therapies for 
humans remains challenging. We present an overview of clinical trial 
methodology for ALS, including a summary rationale for target 
selection and challenges to ALS clinical research. .COPYRGT. 
2006 Elsevier B.V. All rights reserved. 
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The protein chaperoning and ubiguitin-proteasome systems perform many 
homeostatic functions within cells involving protein folding, transport 
and degradation. Of paramount importance is ridding cells of mutant or 
post-translationally modified proteins that otherwise tend to aggregate 
into insoluble complexes and form inclusions. Such inclusions are 
characteristic of many neurodegenerative diseases and implicate protein 
misfolding and aggregation as common aspects of pathogenesis. In the most 
common familial form of ALS, mutations in SOD1 promote 

misfolding of the protein and target it for degradation by proteasomes . 
Although proteasomes can degrade the mutant proteins efficiently, altered 
solubility and aggregation of mutant SOD1 are features of the disease and 
occur most prominently in the most vulnerable cells and tissues. Indeed, 
lumbar spinal cord of mutant SOD1 transgenic mice show early reduction in 
their capacity for protein chaperoning and proteasome-mediated hydrolysis 
of substrates, and motor neurons are particularly vulnerable to 
aggregation of mutant SOD1 . A high threshold for upregulating key 
pathways in response to the stress of added substrate load may contribute 
to this vulnerability. The broad spectrum neuroprotective capability and 
efficacy of some chaperone-based therapies in preclinical models makes 
these pathways attractive as targets for therapy in ALS, as well 
as other neurodegenerative diseases. A better understanding of the 
mechanisms governing the regulation of protein chaperones and UPS 
components would facilitate development of treatments that upregulate 
these pathways in a coordinated manner in neural tissue without long term 
toxicity. .COPYRGT. 2006 Elsevier B.V. All rights reserved. 
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AB Amyotrophic lateral sclerosis (ALS) is a devastating disease for 

which there are no effective drug treatments to date. Recent advances in 
Gene Therapy open up the possibility of developing an effective treatment 
aiming at halting or delaying the degeneration of motor neurons. Viral 
vectors such as lentiviral vectors and adeno-associated virus can transfer 
genes into many different types of primary neurons from a broad range of 
species including man and the resulting gene expression is long-term. 
Numerous animal studies have now been undertaken with these vectors and 
correction of disease models has been obtained. These vectors have been 
refined to a very high level and can be produced safely for the clinic. 
However, we believe that there are some major issues that need to be 
addressed in order to see a Gene Therapy approach with viral vectors 
proceed to the clinic for ALS patients. This review will 
describe the general features of lentiviral vectors. It will then 
describe some key examples of gene transfer and genetic correction in 
animal models of motor neuron disease. The prospects for the clinical 
evaluation of lentiviral vectors for the treatment of human motor neuron 
disease will be outlined. .COPYRGT. 2006 Elsevier B.V. All rights 
reserved . 
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Amyotrophic lateral sclerosis (ALS) is an incurable disease that 
arises from the progressive loss of motoneurons. Even when caused by 
single gene defect, as in the case of mutations in the enzyme Cu-Zn 



superoxide dismutase (S0D1), ALS is the result of a complex 
cascade that involves crosstalk among motoneurons, glia and muscles, and 
evolves through the action of converging toxic mechanisms. Transgenic 
rodents that express human mutant S0D1 and develop a progressive paralytic 
disease are widely used to screen potential therapeutics. Treatments that 
interfere with a specific event in the neurotoxic cascade have been 
reported to produce a modest increase in rodent lifespan. 
Multi-intervention approaches, including novel methods to intercept the 
damage and to deliver molecules to vulnerable cells, have recently been 
shown to be more effective. Thus, new avenues for promising therapeutic 
approaches can be derived from multidrug treatments and/or the delivery of 
growth factors by viral vectors, in combination with exercise and/or diet 
regimens. .COPYRGT. 2006 Elsevier Ltd. All rights reserved. 
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AB Although amyotrophic lateral sclerosis (ALS) was described more 

than 130 years ago, the cause (s) of most cases of this adult motor neuron 
disease remains a mystery. With the discovery of mutations in one gene 
(Cu/Zn superoxide dismutase) as a primary cause of some forms of 
ALS, model systems have been developed that have helped us begin 
to understand mechanisms involved in motor neuron death and enabled 
testing of potential new therapies. Several other genes have been 
implicated as risk factors in motor neuron diseases, including 
neurofilaments, cytoplasmic dynein and dynactin, vascular endothelial 
growth factor, and angiogenin. With advances in the basic research of the 
disease, many hypotheses accounting for motor neuron death are being 
explored, including loss of trophic support, protein mishandling, 
mitochondrial dysfunction, excitotoxicity, axonal abnormalities and 
inflammation. Many of these mechanisms are the focus of research in other 
neurodegenerative disorders, such as Parkinson's, Alzheimer's and 
Huntington's disease. .COPYRGT. 2006 Future Drugs Ltd. 
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